The viral non-structural protein 1 alpha (Nsp1α) inhibits p53 apoptosis activity by increasing murine double minute 2 (mdm2) expression in porcine reproductive and respiratory syndrome virus (PRRSV) early-infected cells.
Apoptosis is one of the most important mechanisms of pathogenesis in porcine reproductive and respiratory syndrome virus (PRRSV)-infected cells. The tumor suppressor p53 plays a critical role in apoptotic induction in viral infections. In the present study, we found that p53 activity was inhibited at the early stage of PRRSV infection in both the highly pathogenic (HP) and lowly pathogenic (LP) PRRSV isolates. Bax expression showed a similar change pattern to that of p53. Murine double minute 2 (mdm2) expressed higher in PRRSV-infected cells than in uninfected cells at the early stage of infection and promoted p53 degradation. We show for the first time that the non-structural protein 1 alpha (Nsp1α) of PRRSV is a negative regulator of p53 activity through increasing mdm2 expression and p53 ubiquitination, while p53 is inhibitory to PRRSV replication at the early stage of infection. We conclude that PRRSV manipulates the host factors mdm2 and p53 via its Nsp1α for increased replication at the early stage of infection. These provide a novel perspective to understand the interaction between apoptosis and replication of PRRSV.